The possible cytotoxic activity of some ent-kaurenes on human mononuclear cells, obtained from peripheral blood, was studied having in mind future studies on their antitumor activity. The cells were obtained using the Ficoll-Hypaque method, adjusted to 2x10 6 cells/mL, and incubated with kaurenes for 48 hours at 3x10 -5 , 30x10 -5 , 300x10 -5 and 3000x10 -5 mol/well. Ent-kaurenic acid showed no toxicity at all concentrations studied. The least toxic of all the kaurene derivatives studied was ent-15,16-epoxy-17-acetoxy-(-)-kauran-19-oic acid, with a cellular viability of 99% at 3x10 -5 mol/well, and 94% at 30x10 -5 mol/well. Another compound that showed low toxicity was the 2,3,4,6-tetra-acetyl--D-pyranosyl ester of ent-15-oxo-(-)-kaur-16-en-19-oic acid with 44% viability at 3000x10 -5 mol/well. The most toxic compounds at all concentrations tested were ent-kaur-16-en-19-ol acetate and ent-16-hydroxy-(-)-kauran-19-oic acid. On the other hand, ent-kaur-9(11) 16-dien-19-oic acid, ent-kauran-19-oic acid, and ent-kaur-16-en-19-ol were toxic only at the highest concentration studied. According to these results, and considering the concentrations employed, ent-kaur- 16-en-19-oic acid and ent-15,16-epoxy-17-acetoxy-(-)-kauran-19-oic acid could be used for in vivo experiments and possibly for therapeutic purposes on humans, without much risk.
Ent-kaurenes are diterpenes that have a rigid four ring skeleton. They are referred to as ent-kaurenes because they belong to the enantiomeric series to that of steroids. Ent-kaur-16-en-19-oic acid or (-)-kaurenic acid and many derivatives possess a wide range of biological activities such as antibacterial, anti-inflammatory, insect antifeedant, and antiparasitic. However, one of the most interesting properties of kaurenic acid sodium salt is its capacity to inhibit the growth of murine melanoma [1a] , while ent-15-oxo-kaur-16-en-19oic acid was reported to produce apoptosis on the epithelial cells of prostatic cancer [1b] . On the other hand, kaurenic acid exhibits moderate in vitro activity against lung, ovarían, skin and colon cancers [1c] and produces sea urchin embryo destruction and a dose -dependent hemolysis of human erythrocytes [1d] . Considering the proven capacity of kaurenic acid derivatives to inhibit some cancer cell lines, their effect on the viability of human peripheral blood mononuclear cells (PBMC) was investigated for ent-kaurenic acid (1), ent-kaur-9(11)16-dien-19-oic acid [grandiflorenic acid] (2), ent-15-hydroxy-kaur-16-en-19-oic acid (3), ent-15-acetoxy-kaur-16en-19-oic acid (4), ent-kauran-19-oic acid (5), ent-16-hydroxykauran-19-oic acid (6), 3, 4, . The PBMC, after being separated and washed, were suspended to a final concentration of 2 x 10 6 cells/mL. One hundred L of cell suspension was located in each well of a 96 well plate and incubated with four different concentrations of kaurenes ranging from 3 x 10 -5 to 3 x 10 -2 mol per well. After 48 hours, the cellular viability was determined using trypan blue stain. Results are presented in Table 1 . -15,16-epoxy-17-acetoxy-kauran-19-oic-acid was found to be the least toxic of the kaurenes assayed in this study. It showed a cellular viability of 99% at 3 x 10 -5 mol and 94% at 3 x 10 -4 mol, but at 3 x 10 -3 and 3 x 10 -2 mol, all cells died. The pyranosyl ester 10 showed low toxicity at all concentrations studied; it showed 44% viability at the highest concentration. ent-Kaurenic acid did not display any important toxic effect, showing 64.1% viability at 3 x 10 -2 mol. 8 and 6 were the most toxic compounds at all concentrations, while 2, 5, and 7 were only slightly toxic at 3 x 10 -5 mol, but their toxicity increased rapidly at higher concentrations. 3 was toxic only at 3 x 10 -2 mol. On the other hand, 4 exhibited moderate toxicity at 3 x 10 3 mol and 3 x 10 -2 mol. Kaurenic acid showed a DL 50 value larger than 3000, compound 10 a value of 1500, and ent-15-hydroxy-kaur-16-en-19-oic acid one of 1250. All other compounds showed DL 50 values lower than 150, and the acetate of kaurenol (8) less than 3.
Ent

Experimental
Isolation of naturally occurring ent-kaurenes: Ent-kaur-16-en-19oic acid (1) and ent-kaurenol (7), were obtained from the resin of Espeletia semiglobulata [2a] . Grandiflorenic acid (2) (5) Ent-15,16-epoxy-17-acetoxy-kauran-19-oic acid (9): This substance was obtained by acetylation with Ac 2 O/C 5 H 5 N of ent-15,16-epoxy-17-hydroxy-kauran-19-oic acid [2a] followed by usual workup. MP 187 o C; IR (KBr, cm -1 ): 2992, 2938, 2874, 2848, 2674, 1740, 1692, 1228, 1044, 958, 870. 1 Ent-15-oxo-kaur-16-en-19-oic acid 2,3,4,6 -tetra-acetyl--Dglucopyranosyl ester (10): A methanolic solution of ent-15-oxokaur-16-en-19-oic acid (1.0 g, 3.03 mmol) [1b], was titrated with NaOH solution using two drops of phenolphthalein as indicator. Silver nitrate (400 mg, 3.5 mmol) dissolved in 5 mL of H 2 O, was added. The kaurene silver salt was treated with 1.43 g of 2,3,4,6tetra-acetyl--D-glucopyranosyl bromide dissolved in 50 mL of dry C 6 D 6 as described [2e] to yield 756 mg of 10. MP 98-100 o C. IR (KBr, cm -1 ): 2982, 2862, 1751, 1645, 1371, 1228, 1074, 906. 1 H and 13 C NMR (CDCl 3 ): Table 2 ). HRMS (ESI/APCI mode): MW 669.2881 (C 34 H 46 O 12 .Na).
Ent-kauran-19-oic acid
Peripheral blood mononuclear cells obtainment and purification:
Human mononuclear cells were obtained from peripheral blood of healthy donors. The sample was diluted, v/v, with phosphate buffered saline (PBS) and the lymphocytes were slowly separated (Ficoll-Hypaque) [3a-3c] by centrifugation at 2000 rpm during 30 min at 18 o C. The medium layer that contained the mononuclear cells was extracted, and the cells were washed 3 times with PBS. The washed cells were subjected to centrifugation (1300 rpm) for 10 min at 18 o C. After the last washing, the cells were suspended in 5 mL of culture medium (MEM), which was supplemented with 5% bovine fetal serum (FBS) and antibiotics. A cellular count was made using an inverted microscope.
Biological assay:
The mononuclear cells were suspended in complete media to obtain a final concentration of 2x10 6 cells/mL and 100 μL was added to each well of a 96 well polystyrene plate. Each experiment was made in triplicate. The cells were incubated for 48 h at 37 o C-5% CO 2 with the kaurenes at 4 different concentrations: 3x10 -5 , 3x10 -4 , 3x10 -3 , and 3x10 -2 μmol/well.
